Introduction {#sec1}
============

In late 2019, a novel coronavirus disease (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus, first emerged in Wuhan, China ([@bib1]). The COVID-19 pandemic has since rapidly and aggressively spread across the world, and New York City has emerged as a major global epicenter ([@bib2]). The spread of the virus has challenged health care delivery and hospital-based care ([@bib3],[@bib4]). National shortages in personal protective equipment further strained patient care delivery in emergency departments (EDs) and hospitals ([@bib5]). EDs in pandemic hotspots experienced high-acuity patient loads and severe boarding as hospitals struggled to manage patient placement and flow ([@bib6]). Primary care offices also declined to see patients with upper respiratory symptoms in their office spaces for fear of infecting other patients, contributing to unmet patient needs.

To combat virus transmission and slow spread, many states have extensively implemented social distancing and stay-at-home orders. Telehealth and virtual care were promoted as solutions to deliver medical care while allowing for social distancing, and to help decrease patient load on EDs ([@bib7], [@bib8], [@bib9]). Virtual and telehealth visits have been previously studied and found to be effective for a wide application of medical scenarios, including dermatology visits, wound care, psychiatric care or consultation, and infectious disease practice ([@bib10], [@bib11], [@bib12], [@bib13], [@bib14]). Telehealth care for urgent and acute visits has also been well described ([@bib15], [@bib16], [@bib17], [@bib18]).

Our institution has operated a virtual urgent care (VUC) platform since 2017, staffed by emergency physicians to treat nonemergent acute complaints, such as urinary tract infections, dermatologic complaints, or upper respiratory infections. During the COVID-19 pandemic surge in New York City, to provide care to patients seeking urgent care and to avoid in-person visits to busy EDs, the program was rapidly scaled to deliver urgent care services to hundreds of patients daily via a telehealth platform. Patients register for an available time slot on the VUC website, and interact with a provider via an audio-video interface integrated into a patient-facing electronic health record (EHR) application. This study seeks to describe patient presentations to VUC in the setting of the COVID-19 pandemic in New York City; analyze patient demographics, including geography; and consider the effect of a VUC option to decrease ED and in-person care presentations.

Materials and Methods {#sec2}
=====================

Study Design {#sec2.1}
------------

This was a retrospective cohort study of all patients who presented to our VUC over a 1-month period from March 8 to April 7, 2020. For volume trends, we also collected the number of patients seen daily in the 2 weeks prior to the study period. We performed a review of collected survey data on all patients seen by VUC in the study period, and retrospectively reviewed patient records for additional data of interest defined at the study onset.

The study was approved by the Institutional Review Board of the New York University School of Medicine, Office of Science and Research. A waiver of consent and authorization was granted for this study.

Study Setting and Population {#sec2.2}
----------------------------

New York University Langone Health is a large urban academic health network in the New York City area, with an urban academic tertiary care medical center, an urban community Level I trauma center, a suburban Level I trauma center, and an urban free-standing ED, along with a network of outpatient clinics and urgent care centers. The network typically sees 300,000 annual ED visits and approximately 20,000 annual urgent care visits across these sites. The network\'s VUC typically sees about 6000 annual visits (on average, 15--20 daily visits) via an online video telehealth platform. The health system uses Epic software (Epic Systems, Verona WI) for EHRs. All child and adult patients presenting to VUC from March 8 to April 7, 2020 were included in the study.

The VUC platform is fully integrated into the Epic EHR platform and is available as a custom augmented Epic MyChart application on mobile devices and computers; the platform permits patients to sign up for a time slot up to 48 h in advance (up to 30 min prior to an open time slot). Patients can be seen from their homes (or anywhere else they might be, so long as they have a mobile device or a computer and internet access). The application instructs the patient to complete a previsit screen for medical history, medications, allergies, pharmacy, and the purpose of the visit. The patient then logs into the application and is "roomed" in the video visit at the appointed time to meet with a provider. Providers use Epic on their computer for health record review and documentation, and conduct the video visit via the Epic mobile applications Canto (iPad; Apple, Cupertino, CA) or Haiku (smartphone; Haiku Inc., New York, NY). Providers can function from a department\'s on-site office or from a virtual \'remote office\'.

Data Collection and Outcomes {#sec2.3}
----------------------------

EHR data were queried from the Epic Systems Clarity database with the use of Oracle SQL Developer (Oracle Corporation, Redwood City, CA) and exported for data analysis. Retrospectively, we extracted the following variables from the cohort records: patient age, gender, visit time and date, visit diagnosis, ethnicity, address data, insurance status, return visit to VUC within 1 week, International Classification of Diseases, Tenth Revision diagnosis code, and referral to an ED. We also extracted time stamps for when patients entered the video visit, when providers entered the video visit, and when providers left the video visit. In addition, the total number of patients seen each day was collected, and we further captured daily volume for a period of 2 weeks prior to the defined study period for comparison. We also collected from our administrative data the number of active providers seeing patients via VUC during the study period, and the number of new providers onboarded.

A voluntary survey was administered to each patient at the conclusion of their VUC visit. The survey asked a series of questions, including: "Would you have gone to an ED or urgent care center in person today if VUC was not available?" followed by discrete answer choices (ED, urgent care, primary care physician, or nowhere). Patients were also asked, "How satisfied were you with the virtual urgent care medical care?," "Did your VUC visit meet your needs today?," "Are you likely to use VUC again?," and "Are you likely to recommend VUC to others?," with answers on a 1--5 scale for each question.

Data Analysis {#sec2.4}
-------------

We performed a descriptive analysis of the age, gender, race/ethnicity, and insurance type of patients presenting to the VUC during the study period. We also reported the top 20 diagnoses for these patients and reported results of the patient surveys. We plotted the daily visit volume over the study period, in addition to the 2 weeks prior to the study period for comparison. We also performed geographic analysis of the distribution of the VUC visits by ZIP code. Survey results were collated and the results were analyzed to determine the rate at which patients would have used in-person care options as defined above, and their average satisfaction scores.

We analyzed time stamp data to assess wait times and visit durations. Wait time was defined as the time between scheduled appointment time and the time the provider entered the video visit. Visit duration time was defined as the time elapsed from provider entering the video visit, to when the provider left the video visit. To exclude inaccurate time stamp data caused by occasional technical issues and increase accuracy, duration times \> 2 h were excluded from the analysis.

Descriptive statistics and data analysis were performed using Stata V14.2 (StataCorp, College Station, TX). Geographic analysis was performed using ArcGIS Desktop V10.5.1 (ESRI, Redlands, CA).

Results {#sec3}
=======

During the 1-month period included in the study, a total of 17,730 patients were seen via VUC. Patient demographics and characteristics are presented in [Table 1](#tbl1){ref-type="table"} . The most frequent diagnosis during the study period was "advice given regarding COVID-19 virus infection"---5162 visits (29.76%)---followed by cough, upper respiratory infection, "suspected COVID-19 infection," fever, and viral illness. The 20 most frequent visit diagnoses are provided in [Table 2](#tbl2){ref-type="table"} . Of all patients, 454 (2.56%) were referred for an in-person ED evaluation.Table 1Patient Demographics and Characteristics in Virtual Urgent Care During the Study PeriodNumber of Patients%Gender Male677438.2 Female10,95261.8 Other/unspecified40.02Age, years ≤ 193011.7 20--29266115.0 30--39535030.2 40--49395222.3 50--59296916.8 60--69177610.0 70--795533.1 ≥ 801680.9Race/ethnicity Asian13127.4 Black205611.6 Hispanic/Other566431.9 White869849.0Insurance/payor Private11,87967.0 Medicaid/Medicare/Managed Care461026.0 Self-pay12416.9Table 2The Twenty Most Common Diagnoses Amongst Patients Seen in Virtual Urgent Care During the Study PeriodDiagnosisNumber of Patients (%)Advice give regarding COVID-19 infection5162 (29.76)Cough1753 (10.11)Upper respiratory infection1582 (9.12)Suspected COVID-19 infection1347 (7.77)Fever1080 (6.23)Viral illness641 (3.7)Sore throat/pharyngitis636 (3.67)Sinusitis393 (2.27)Exposure to COVID-19378 (2.18)Dyspnea190 (1.1)Chest pain189 (1.09)Asthma168 (0.97)Diarrhea165 (0.95)COVID-19 viral infection161 (0.93)Abdominal pain156 (0.9)Low back pain137 (0.79)Urinary tract infection136 (0.78)Rash132 (0.76)Anxiety110 (0.63)Headache104 (0.6)[^1]

Daily volumes in VUC rapidly increased during the early portion of the study period, and peaked at 869 completed daily visits by mid-March ([Figure 1](#fig1){ref-type="fig"} ). Geospatial analysis demonstrated a wide catchment area of patients for VUC, in both the New York City metropolitan area ([Figure 2](#fig2){ref-type="fig"} A) and the wider tri-state area ([Figure 2](#fig2){ref-type="fig"}B). The median wait time to be seen during the study period was 6 min (interquartile range 0--21 min). Median visit duration during the study period was 8 min (interquartile range 5--11 min) ([Figure 3](#fig3){ref-type="fig"} ).Figure 1Daily patient volumes in virtual urgent care during the study period. The twelve days preceding the study period are also included for comparison.Figure 2Geocoded map of virtual urgent care patient volume by zip code in the (A) larger tristate area and (B) in the New York City area.Figure 3Box plot of median wait time and median visit duration, with interquartile ranges, for virtual urgent care visits during the one-month study period.

Previously, during "normal" operations, the VUC was staffed by a single emergency physician at a time; two physicians were scheduled for sequential 8-h shifts per calendar weekday (or a single 12-h shift per weekend day). In response to rapidly escalating daily volumes, available emergency medicine attendings across the United States were recruited and asked to staff VUC whenever their schedule permitted. Recruiting was primarily done from the existing or previous emergency medicine faculty, or residency alumni of the institution. We expanded the VUC regular operating hours of 7 [am]{.smallcaps}--11 [pm]{.smallcaps} on weekdays and 7 [am]{.smallcaps}--7 [pm]{.smallcaps} on weekends to a 24-h model; physician assistants were also added to the platform. Providers were on-boarded, trained via teleconference with a focused Epic training, and then staffed VUC in an "on-demand" fashion. Liability coverage was provided by the group\'s existing medical malpractice coverage; New York State provided additional liability protections during the state of emergency ([@bib19]). A total of 251 physicians and physician assistants were ultimately onboarded and trained for VUC in late February and early March. As in-person urgent care centers within the network closed in early March, those providers were redeployed online to provide additional VUC coverage during the study period. At the peak of the study period, a total of 62 providers were available to see at least some patients daily via the VUC platform, for a total of 364 provider-hours in that 24-h period (March 25).

Of the 17,730 patients seen in the study period, 2668 (15.05%) responded to the online survey at the time of visit completion. A total of 2165 (81.16%) reported that they would have sought care in person had the VUC option been unavailable---either in an ED (11.86%), urgent care center (37.49%), or via their primary care provider (31.82%); 18.84% of survey respondents reported that they would not have sought care elsewhere ([Figure 4](#fig4){ref-type="fig"} ). Survey results for satisfaction and likelihood to recommend VUC are presented in [Figure 5](#fig5){ref-type="fig"} .Figure 4Survey responses to "Where would you have sought care today had virtual urgent care not been available?".Figure 5Patient survey response scores, on a 1 to 5 scale, for satisfaction (A), likelihood to recommend (B), likelihood to use again (C), and overall needs met rating (D).

Discussion {#sec4}
==========

COVID-19, clinically, may range in severity from asymptomatic cases, to mild upper respiratory symptoms, to more severe lower pulmonary disease. The most frequent complaints are nonspecific---fever, myalgias, fatigue, cough, and dyspnea; less common gastrointestinal symptoms, congestion or sore throat, or loss of smell or taste may occur ([@bib20],[@bib21]). The Centers for Disease Control and Prevention reported a hospitalization rate of about 12% during the month of March amongst confirmed COVID-19 cases in the United States, suggesting that many patients with suspected or confirmed, but relatively mild, disease can be managed at home with supportive care and do not require hospitalization ([@bib22],[@bib23]). No specific therapy or antiviral currently exists for outpatient management of COVID-19, but isolation and self-quarantine remain a mainstay of public health management to prevent viral transmission ([@bib24]). Our results indicate that the majority of patients seen during this period would have traveled to seek care in an ED, urgent care center, or primary care office, had VUC video visit been unavailable to them. These results are similar to previously published rates of alternative care destinations for virtual acute care, in which 12% of patients indicated they would have presented to an ED and 33% would have presented to an urgent care center ([@bib25]). The overwhelming majority of patients had symptoms concerning for potential COVID-19 infection ([Table 2](#tbl2){ref-type="table"}); a VUC video visit allows for access to care while observing social distancing and quarantine provisions.

A number of studies have compared telemedicine-based urgent care to in-person care. A claims-based analysis of acute care telemedicine suggested that patients managed virtually had a similar follow-up rate and lower rates of laboratory testing and imaging, with associated cost savings ([@bib15],[@bib26]). During the current COVID-19 pandemic, with shelter-in-place ordinances access the nation, virtual on-demand care provides access to care but allows patients to remain in the safety of their homes ([@bib9],[@bib11]). Urgent care telemedicine visits have been estimated to result in short-term cost savings due to diversion of patients away from more expensive care settings ([@bib16],[@bib25]). Overall, patient satisfaction results in our study indicated that the majority of patients were both satisfied and would use VUC again ([Figure 5](#fig5){ref-type="fig"}). Patients from other centers asked to assess their experience with virtual evaluations in prior studies have similarly reported high rates of satisfaction outside a pandemic situation ([@bib27], [@bib28], [@bib29], [@bib30]).

Our results also demonstrate that VUC was utilized by patients in a large geographic catchment area both within and outside the New York City area. Previous studies of the geographic reach of telecare have similarly demonstrated wide geographic patient intake compared with in-person care ([@bib31]). These data---both geographic and total patient volume---suggest that the patient interest in a telemedicine urgent care service is widespread in the setting of the COVID-19 pandemic. Physicians and physician assistants can be rapidly introduced to a telemedicine urgent care model under emergency circumstances. In summary, our findings suggest that during a pandemic, telehealth video visits can treat large numbers of patients, lessen unnecessary in-person visits, provide a high degree of patient satisfaction, and help achieve public health social distancing/self-quarantine goals.

Limitations {#sec4.1}
-----------

This study was subject to a number of limitations. First, we did not assess overall quality of care delivered via telemedicine. Although the survey respondents were generally satisfied with their care, it is difficult to compare telemedicine care to traditional in-person urgent or ED care with respect to classically applied quality measures. In addition, surveys were collected after the VUC visit was completed. This might bias the data in a number of subtle ways. For example, a patient who was reassured about their symptoms or managed expectantly might report that they would not have sought in-person care after the fact if they felt, in hindsight, that it would not have been helpful. Similarly, patients who felt their complaint was minor but then needed an intervention or were prescribed a medication might respond differently after visit completion.

This study was specifically performed during a pandemic situation in New York City, and the results may not be generalizable to telemedicine or virtual care experience outside those conditions; patients may prioritize care from a distance during the study period given the circumstances. Satisfaction data may be influenced by the optional nature of the study; patients who were frustrated might have been more likely than satisfied patients to complete the survey, for example, which may bias the survey data. Finally, although the survey data suggest that VUC was able to divert patients from busy EDs or urgent care centers, limited survey responses and other confounding variables limit our ability to conclusively demonstrate this effect. We did not specifically examine any specified 24-h outcomes or returns to VUC or ED in this work. Future research should examine quality measures for urgent care delivered via telemedicine platforms and consider systemic effects in a more rigorous study.

Conclusions {#sec5}
===========

A VUC was scaled to manage a daily visit volume of more than 800 diverse patients a day, with a variety of complaints, across a large geographic catchment area, during an emergency situation such as a viral pandemic. Physicians were rapidly onboarded, trained, and deployed to see patients on the platform. A large percentage of patients seen via VUC during the study period had viral upper respiratory infection symptoms and possible or probable COVID-19; the opportunity to counsel and quarantine patients who do not require hospital admission at home has obvious public health implications to mitigate disease spread and minimize hospital and ED crowding. Overall reported satisfaction was high. About 50% of patients indicated they would have presented to a local ED or urgent care in person if not for VUC availability, suggesting successful diversion of thousands of patients from crowded hospitals and urgent care centers.Article Summary1. Why is this topic important?The coronavirus disease (COVID)-19 pandemic surge in New York City led to highly crowded emergency departments (EDs) and urgent care centers. Access to health care was further complicated by social distancing policies and patient and provider fears. Telemedicine and virtual care have been proposed as a possible solution to some of these challenges. 2. What does this study attempt to show?This study describes the rapid scaling of a telemedicine virtual urgent care to treat and evaluate a large number of patient presentations in the setting of the COVID-19 pandemic in New York City. 3. What are the key findings?Tens of thousands of patients were evaluated and treated over the course of the study period via a virtual urgent care platform; a variety of diagnoses from a wide geographic catchment area were included. Survey data indicate that many of these patients would have otherwise presented to overcrowded in-person care settings. 4. How is patient care impacted?In the setting of social-distancing orders and pandemic conditions, telemedicine virtual urgent care may be rapidly scaled to provide access to care for a variety of clinical presentations, across large geographic areas, and may help divert appropriate patients from busy EDs or urgent care centers.

[^1]: COVID-19 = coronavirus disease-19.
